Genetic evidence for different RAD52-dependent intrachromosomal recombination pathways in Saccharomyces cerevisiae.
Mutations in the RecA-like genes RAD51 and RAD57 reduce the frequency of gene conversion/reciprocal exchange between inverted repeats 7-fold. However, they enhance the frequency of deletions between direct repeats 5-12-fold. These induced deletions are RAD1- and RAD52-dependent. On the basis of these results it is proposed that there are several RAD52-dependent pathways of recombination: the recombinational repair pathway of gene conversion/reciprocal exchange dependent on RAD51 and RAD57; a RAD1- and RAD52-dependent pathway exclusively responsible for deletions that are induced in rad51 and rad57 mutants; and finally, it is possible that the gene conversion/reciprocal exchange events observed in rad51 and rad57 strains represent another RAD52-dependent recombination pathway of gene conversion/reciprocal exchange that does not require Rad51 and Rad57 functions. It is also shown that the RAD10 excision-repair gene is involved in long gene conversion tracts in homologous recombination between inverted repeats, as previously observed for RAD1. Finally, an analysis of meiotic recombination reveals that deletions are induced in meiosis 100-fold above mitotic levels, similar to intrachromosomal gene conversion/reciprocal exchange, and that, in contrast to intrachromosomal meiotic gene conversion (50% association), intrachromosomal meiotic gene conversion is not preferentially associated with reciprocal exchange (12-30% of association).